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An Extract of Mr. I fane Newton’s Letter , written to the Publi - 
/her from Cambridge April 3. 1673. concerning the Number 
of Colors, and the Necejjity of mixing them all for the pro¬ 
duction White 5 as alfo touching the Caufe why a PiUure cajl 
by GlaJJes into a darkned room appearsJo diJiinSt notwithjland- 
ing its Irregular refraction : (Which Letter , being an Imme- 
diat anjwer to that from Paris , printed N*.96.p,6o86. ofthefe 
Trafts fhould alfo , if it had not been mif-laid, have immedi • 
ately followed the fame.') 

I T Teems to me,that N. takes an improper way of examining 
the nature of Co/or/,whiift he proceeds upon compounding 
thole that are already compounded ; as he doth in the former 
part of his Letter* Perhaps he would fooner fatisfie himfelf 
by refolving Light into Colors, as far as may be done by Art, 
and then by examining the properties of thofe colors apart, 
and afterwards by trying theeffefts of re-con joinug two or 
more or all of thole; andlaftly, by feparating them ag^n to 
examine, what changes that re-coojun&ion had wrought in 
them. This,I confefs, will prove a tedious and difficult task 
to do it as it ought to be done 5 but I could not be latnfi -d, 
till I had gone through it. However,! only propound it,and 
leave every man to his own method. 

As to the Contents of his Letter,! conceive,my former An- 
fwer to the <jj>u<ere about the Number of Colors is fufficienr, which 
was to this ctfcft ; That all Colors cannot praftically be deri¬ 
ved out of the Yellow and Blew , and confequently that thole 
Hypothefes art groundless which imply they may. If you ask. 
What colors cannot be derived out of yellow and blew > I an- 
fwer,none ofall thole which I defin’d to be Original; and if 
hecanlhew by experiment,how they tnay.I will acknowledge 
my (elf in an error. Nor is it eafier to frame an Hypothejis by 
affirming only two Original colors rather than an indtfinit 
variety ; uolefs it be eafier to fuppofe, (hat there arc but two 
figures,liZcs and degrees of velocity or force of the iEihereal 
corpufcles or pulies,rather than indefirsk variety ; which cer¬ 
tainly would be a harfh fuppoficioo. No man wonders at the 
indtfinit variety of Waves of the Sea,or of lands ou the Ihore; 
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but, were they dll but two Cizcs, it would be a very puzling 
phenomenon. And I (hould think it as unaccountable, if the 
fevcnl parts or corpufcles, of which a fhining body confiffs, 
which muft be fuppos’d of various figures, fizes and notions, 
(hould imprefi but two forts of motion on the adjacent Ethe¬ 
real medium, or any other way beget but two forts of Kays. 
But to examine,how Colors may be explain’d hypothetically ^ is 
befides my purpofe. I never intended to (hew, wherein con- 
fifts the Nature and Difference of colors,but only to (hew, that 
defa&o they are Original and Immutable qualities of the Rays 
which exhibit them 5 and to leave it to others to explicate by 
Mechanical Hypothecs the Nature and Difference of thofe 
qualities: which I take to be no difficult matter. But I would 
not be underflood, at if their Difference confided in the Dif¬ 
ferent Refrangibiiity of thofe rays 5 for.that different Refran- 
gibility conduces to their produttion no otherwife, than by 
feparating the Rays whofe qualities they are. Whence it is, 
that the fame Rays exhibit the fame Colors when feparated by 
any other means 5 as by their different Re flexibility, a quality 
not yet difcourfcd of. 

In the next particular, where N. would fhew, that it is not 
nectflary to mix all Colors for the produ&ion of Whites the 
mixture of Yellow , Green and Blew, without Red and Violet, 
which he propounds for that end, will not produce white,but 
Green 5 and thebrighteft part of the Yellow will afford no o- 
ther colour but Yellow,if the Experiment be made in a room 
well dai kn’d,as it ought *, becaufe the Colour’d light is much 
weaken’d b,y the Reflexion, and fo apt to be diluted by the 
mixiog of any other fcattering light. But yet there is an Ex¬ 
periment or two mention’d in my Letter in the TranfaSions 
Numb,%B, by which I have produced White out of two colors 
alone,and tha~ varioufly; as out of Orange and a full Blew } and 
©ut of Red ami pale Blew , and out of Yellow and Violet, as al(o 
out - f other pnirsof Intermediat colors. The mod conveni¬ 
ent Experinu c t for performing this,was that of caff ing the co¬ 
lors of oneP?' ! ie upc n thofe of another, after a due manner. 
But what N. c hi deduce from hence, J fee not. For the two 
colors were c, mpounded of all others, and fo the refulting 
White, (to fpeak properly,.) was compounded of them all, 

Q_q q q q q 2 and 



( 6 i 10 ) 

and only de*compounded of thofe two. For ittflaftce, the 
Orange was compounded of Red, Orange, Yellow and fbme 
Green j and the of Violet,full Blew,light Blew,and fotne 

Green,with all their Intermediat degrees , and confcquently 
the Orange and Blew together made an Aggregate of all co¬ 
lors to conftitute the White. Thus,if one mix red,orange and 
yellow Powders to make an Orange $ and green,blew and vi¬ 
olet colors to make a Blew , and laflly, the two mixtures, to 
make a Grey; that Grey, though de- compounded of no more 
than two Mixtures, is yet compounded of all the fix Powders, 
as truly as if the powders had been all mixt at once. 

This is fo plain, that I conceive there can be no further 
fcruple s, efpeciaily to them who know how to cxamine,whe- 
ther a colour be fimpleor compounded,and of what colors it 
is compounded 5 which having explained in another place, I 
need not now repeat. If therefori.N would conclude any thing, 
he muftfhew, how White may be produced out of two Vn. 
compounded colors^ which when he hath done, I will further 
tell him,why he can conclude nothing from that.But I believe, 
there cannot be found an Experiment of that kind 5 bee rule, 
as I remember,I once tryed,by gradual fucce(Soo,the mixture 
of all pairs of Uo-compounded colors 5 and, though fame of 
them were paler, and nearer to White, than others, yet none 
could be truly call’d White. But it being fome years fince this 
tryal was made, I remember not well the circumftances, and 
therefore recommend it to others to be tryed again. 

In the 1 aft place, had l thought, the Diftin&nefs of thePi- 
Oure,which (for injlance') a Twelffoot Objeft gla/scafh into 
a darken’d room,to be fo contrary to me as N. is pleaf-d to af¬ 
firm,! fhould have waved my Theory in that point before I 
propounded it. For, that I hud thought on that difficulty , 
you may eafiiy guej's by an expreffioo, fotne- 
* s' ee Numb. So. where in my firft Letrer * to 'his purpofefThat 
p. 3 ° 7 ?- Iwond i’d,how Telclcopes could be brought 

to fo great perfl&ionbv Refriffions which were- fo irregular. 
But,totake away the difficulty,! muff acquaint y >u,^ri?,Thar, 
though I put 'he greateft Lateral error of the rays from one 
another to be aboutof the G*afK s diameter} yet 'heir grea¬ 
ter error from the Points on which tiv-.y ought to fall, wi!i be 
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bat ^ of that diameter : And fl&e»,that*the rays, whofe error 
is fo great,are but very few in companion to thofe, which are 
refracted more Juftly, for, the rays which fall upon the mid¬ 
dle-parts of the Glafs, are refratted with fufficieut exaftnefs, 
as alfo are thofe that fall near the perimeter andhave a mean de¬ 
gree of Rcfraogibility ; So that there remain ooly the rays, 
which fail near the perimeter and are moji or leajl refrangible 
to caufe any fenfible confufion in the Picture. And theleare 
yet fomuch further weaken’d by the greater fpace, through 
which they are icatrt r'd, that the Light which falls on the due 
poiot, is infinitely more denle than that which falls on any 
other po>n r round ab 'Ut it. Which though it may feem a 
Paradox^ yet is certainly dtmonftrable. Yea, although the 
Light, which puffs through the middle parts of the Glafs, 
were wholly intercepted, yet would the remaining light con¬ 
vene infinitely more denfe at the due points,than at other pla¬ 
ces. Acd by this excefs of Denfity,the Light, which falls in 
or ioviCibly near the juft point,may,1 conceive, ftrike the/?«- 
forium fo vigoroufly,that the imprefs of the weak light, which 
errs round about ir,fliall,in companion, not be ftrong enough 
to be aoimadverted,or to caufe any more fenfible confufion in 
the Pidure than is found by Experience. 

Thisjl conceive,is enough to fhew,Why the Pidure appears 
fodiftin£f,notwithftanding the Irregular refradfion. But, if 
this fatisfie no t,N. may try,if he pleafe,how diftinft the Pifture 
will appear.when all the Lent is cover’d excepting a little hole 
next its edge on one fide only : And if in this cafe he. pleafe to 
meafure the breadth of the colors thus made at the edge of the 
Suns pifture, he will perhaps fiad it to approach neater to my 
proportion than he expedts. 
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An Anfwer (to the former Letter , written to the Publifer June 
10.1673. by the ante Parifian Fhdefophrr.that was laulyfaid to 
have written the Letter already extant in N“. 96.p.6086. 

_'-pOuchir.g the Solutions,given by M Newton tc the 

J (cruples by me propos’d about hisTiieory ot Co¬ 
lors,there were matter tc anfwer them, and to form new diffi¬ 
culties; but feeing th.it h? maintains his opinion with fo much 
concern,! lift not todifpute. But what means it,! pray, that 
he (Vuh $ Though 1 fouldfew himjhat the White could he produ~ 
ced of only twoZ)n-con>poundcd colors fli t I could conclude nothing 
from that. And yet he hath affirm’d in p. 3083. of the Tranf 
alt ions , that to compofe the White, all primitive colors are 
nectflliry. 

As to the manner,whereby he reconciles the effett of Con¬ 
vex glafles for fo well aflembling the rays, with what he tfta- 
blilhes concerning the different refrangibility, I am fatisfied 
with it 5 but then he is alfo to acknowledge,that this aberrati¬ 
on of the rays is not lo difadvantagious to Optic glafles as he 
feetns to have been willing to make us believe, when he pro- 
pofed Concave (peculums as the only hopes of perfecting Tele- 
fcopes. His invention certainly was very good j but,as far as 
I could perceive by experience, the defeat of the Matter ren¬ 
ders it as impofiible to execute, as the difficulty ot the Form 
obflru&s the ufe of the Hyperbole of M.Des-Cartes: So that, in 
my opinion,we rouft flick to our Spheric Glafles,whom we are 
already fo much obliged to,and that are yet capable of great¬ 
er perfe&ion,as well by increafing the length of Teltfcopes,a8 
by corre&ing the nature of Glafs it felf. So far He. 

To this Letter is to be referred that , which is already extant in 
N.p<o.p.6c8/. as being an Anfwer thereto ♦ 
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